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ABSTRACT : 

An ice conditioning apparatus comprises an ice conditioning machine mounted on 
wheels. A "blade bar is mounted on the ice conditioning machine- An ice blade defines a 
cutting edge on a lower front edge thereof. A plurality of magnets are attached to the 
blade bar and are operative to exert a magnetic attraction on the ice blade and to hold the 
ice blade against the blade bar in an operating position such that the ice blade is oriented 
substantially parallel to the ice surface. The blade bar and ice blade define blade guides 
operative to prevent sliding movement of the ice blade out of the operating position when 
the cutting edge engages the ice surface in the operating travel direction. A blade height 
control moves the blade bar up and down. The magnets can conveniently be 
electromagnets, and a cradle facilitates installation of the ice blade. 
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MAflWUmg BflLAPS AT TACHMENT IN AN ICR CONDITIONING MACHINE 

This invention is in the field of ice condidoners and ice resurfacing machines, and in 
5 particular an apparatus fbr connecting an ice-shaving blade to an ice conditioning or to- 
surfacing machine. 

BACKGROUND 

10 Ice conditioning and re-surfketag machines, such as the Zamboni© and Olympia™ ice 
conditioning machines, are used in skating arenas to smooth ice surfaces by shaving off a 
thin layer of the ice. Commonly as well these machines also incorporate tanks and 
mechanisms for then flooding the ice with a layer of liquid water on die shaved ice 
surface. The newly added water freezes to produce a substantially smooth surface, and 

15 repairs imperfections in the ice caused by the action of skate blades. Such ice 
conditioning machine are feirly large vehicles with a seat for the operator when used on 
skating ice surfeces, but are also made in smaller walk-behind models, generally without 
the flooding capability, for use in curling rinks , 

JLO In order to shave the ice prior to flooding, ice conditioning machines incorporate into 
their design some form of ice blade, The ice blade removes rough spots in the ice surfece 
to produce a substantially uniform and level surface upon which fresh water is applied, 
d eans foreign materials off the surface, and shaves oft a layer of ice to prevent the ice 
from getting too thick. 

25 

The attachment of the ice blade to the machine is problematic as the ice blade must be 
firmly attached to minimize flexing of the blade, and must be level so that when operative 
the ice blade removes an ice layer of uniform thickness. Conven ti onally such ice blades 
are attached to the resurfacing machine by means of conventional nut and bolt 
30 methodologies. As ice blades can be of significant length (up to 8 ft long) a number of 
bolts, as many as 10, are required to properly hold the ice blade firmly in place. 
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As a result, installing, changing or leveling flic heavy ice Wades is a time-consuming and 
cumbersome process. Since the ice blades are very sharp, handling them during removal 
and installation is also potentially hazardous. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide an apparatus for attaching ice blades 
used on ice conditioning machines that overcomes disadvantages of the prior art. It is a 
further object of the present invention to provide such an apparatus mat provides an 
apparatus mat uses magnets to attach the ico blado to the ice conditioning machine. 

Using magnetic attachment allows the ice blade to be rapidly attached and removed, 
without the need to manually thread and tighten a large number of nuts and bolts as is 
currently done with existing prior art ice blades. The nse of an electromagnetic means of 
attachment has the further advantage of allowing the magnetic atmnhment to be released 
or engaged as desired, as well as allowing the force of the magnetic attachment to be 
varied. 

The invention provides, in one embodiment, an ice conditioning apparatus comprising an 
ice conditioning machine mounted on wheels for movement along an ice surface in an 
operating travel direction. A blade bar is mounted on the ice conditioning machine. An 
ice blade defines a cutting edge on a lower front edge thereof! A plurality of magnets are 
attached to the Wade bar and arc operative to exert a magnetic attraction on the ice blade 
and to hold me ice Wade against the Wade bar in an operating position such mat the ice 
blade is oriented substantially parallel to the ice surface. The blade bar and ice blade 
define blade guides operative to prevent stiding movement of foe ice blade out of the 
operating position when the cutting edge engages the ice surface in the operating travel 
direction. A blade height control is operative to move the blade bar with respect to the 
wheels to move the ice blade up and down. 
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In a second embodiment Ac invention piovides a method of attaching an ice blade to an 
ice conditioning machine mounted on wheels for movement along an ice surface in an 
operating travel direction. The method comprises attaching a blade bar to the ice 
conditioning machine; attaching a plurality of magnets to the Made bar; bringing the ice 
5 blade and blade bar together audi that the ice is magnetically held against the blade bar in 
an operating position oriented substantially parallel to the ice surface; and preventing 
sliding movement of the ice blade out of the operating position by providing blade 
guides. 

10 The Wade guides arc operative to ensure proper placement of the ice blade on the ice 
conditioning machine, and can be configured to conveniently and properly position the 
ice blade. Cradles can be provided to fecilitate removal and installation of the ice blades, 

TVfrft ra* TPTTQN OF THE PRAAYXNCS: 

15 While the invention is claimed in the concluding portions thereof; preferred embodiments 
are provided in the accompanying detailed description, which may best be understood in 
conjunction with the accompanying diagram where like parts arc labeled with like 
numbers, and where: 

20 

Fig. 1 is a side view of an apparatus of the invention; 

Fig. 2 is a top view of the blade bar and attached ice blade; 

25 Fig. 3 is across-sectional view along line 3-3 in Fig. 2£ 

Fig. 4 is a schematic sectional view of an ice blade and blade bar embodying one 
configuration ofblade guides; 
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Fig. 5 is a schematic sectional view of an ice blade and blade bar embodying au alternate 
configuration of blade guides operative to prevent movement of the ice blade away ftom 
the blade bar; 

5 Fig, 6 is a bottom view of fhc Made bar of Fig- 5; 

Fig. 7 is a top view of the ice blade of Fig. 5; 

Fig. 8 is a top view of a blade recesa of the ice blade of Fig. 7; 

10 

Fig. 9 is a schematic sectional side view of a cradle and ice blade; 
Fig* 10 is a partial top view of the cradle and ice blade of Fig. 9. 
15 Bgj^LED PE^TPHTTON THIS Y1L1LU$TRATT1> FMBOPTA^TS: 

Figs, t - 3 illustrate an embodiment of the present invention, an ice conditioning 
apparatus 1 comprising an ice conditioning machine 2 mounted on wheels 4 for 
movement along an ice surface 5 in an operating travel direction T. Hie illustrated 
20 embodiment is the type commonly used in skating ice surfaces, however such ice 
conditioning machine are also known in smaller walk-behind models for use in carting 
rinks, and the description below will apply to such smaller ice conditioning machines as 
well. 

25 A blade bar 6 is attached to a rear end of the ice conditioning machine 2. A plurality of 
magnets 8 is attached to the blade bar 6 and exert a magnetic attraction on an ice blade 10 
and to hold the ice blade 10 agfrinst the blade bar 6 in an operating position OF such that 
flie ice blade 10 is oriented substantially parallel to the ice surface 5. The ice blade 10 
defines a cutting edge 12 on a lower front edge thereof that is operative to shave a thin 

30 layer of ice fiom the ice surface 5. 
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10 



15 



A Wade hdgit control 14 is operative to move the Made bar 6 with respect to the wheels 
4 to move the ice blade 10 up and down. The ice blade 10 thus can be moved up to 
provide clearance for transport, as well as up and down to vary a thickness of the layer of 
ice shaved off the ice surface by the ice Wade 10. 

The blade bar 6 and leeblade 12 define blade guides 20 operative to prevent sliding 
movement of the ice blade 10 out of the operating position OP when the cutting edge 12 
engages the ice surface 5 in the opemtingtravel direction T. m (he embodiment of Figs. 
1 - 3 the blade guides 20 aro provided by a ridge 22 along a rear bottom portion of me 
blade bar 6 and the tear edge 24 of the ice blade 1 0. Thus as the ice blade 1 0 engages 

fcSHl^Ti^&eHfcS^^ 

position OP. This force is resisted since the rear edge 24 of the ice blade 10 bears against 
me ridge 22, and movement away ftom me operating position OP is prevented. 



An alternate configuration of blade guides 20 and magnets 8 is schematically illustrated 
in Fig. 4 where the blade guides 20 comprise a plurality of conical tapered pegs 32 
extending from the ice blade 10 into corresponding conical tapered recesses 34 in the 
blade bar 6. Such a configuration allows for some misalignment. As me blade bar 6 is 
20 moved downward onto me ice blade 10 and die tapered pegs 32 move into the tapered 
recesses 34, a lateral force is exerted by a tapered side of the pegs 32 against a tapered 
side of the recesses 34 to move the ice blade 10 laterally. When the tepered pegs 32 are 
seated hi the tapered recesses 34 the ice blade 1 0 will be in the operating position held 
vertically by the magnets 8 and prevented from sliding out of position by (he blade guides 
25 20 eoinprisingthc tapered pegs 32 seated mllietapcicd recesses 34. 

in order to more securely fasten the ice blade 1 0 to the blade bar 6 the blade guides 20 
canbe further operative to prevent movement of the iccbladc 10 away from the Wade bar 
6 when the ice Wade 1 0 is in the operating position OP . In the embodiment illustrated in 
30 Figs. S - 8 the blade guides 20 comprise blade pegs 40, extending down fiom the blade 
bar 6, and blade recesses 42, defined by an upper portion of file ice Wade 10. The blade 
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pegs 40 comprise a head 44 on distal cads thereof and the heads 44 have a -width WH 
greater than the width WP of the pegs 42 , as illustrated in Fig. 8. 

The blade recesses 42 are elongated in the operating travel direction T and each recess 42 
has a width WH greater than the head and comprises an open portion 46 at one end 
thereof larger than the head 44, such that the head 44 can be inserted in the open portion 
46. A covered portion 48 comprises a slot 50 extending laterally forward from the open 
portion 46. The covered portion 48 is configured to allow the blade peg 40 to pass along 
the slot 50, and allow the head 44 to pass along the blade recess 42 under the si ot 50, and 
prevent the head 44 from passing through the slot 50. Thus, as best seen in Fig. 5, to 
attach the ice blade 10, the blade bar 6 is lowered to position the peg 40 and head 44 in 
die open portion 46 of the blade recess 42. The pegs 40 and recesses 42 are configured 
such that when the top surface ofthe ice blade 10 is against the bottom surface of the 
blade bar 6, the head 44 is just below me slot 50 on the covered portion 48. 

Thus when the ice blade 10 is against the blade bar 6, the magnets 8 hold the ice blade 10 
and blade bar 6 together, but will allow sliding movement between them. The Wade bar 6 
is moved forward with respect to the ice Wade 1 0, and me blade peg 40 moves along the 
slot 50, and the head 44 moves along the recess 42 just under the slot 50 into the position 
illustrated schematically in Fig. 8. In the position of Fig. 8. movement of the ice blade 
away from the blade bar d is prevented by ihe head 44 bearing against the bottom of the 
slot 50. Thus the ice blade is maintained in (he operating position by the magnets 8 and 
the blade guides 20 embodied in ihe head 44 and the slot 50. 

In the illustrated embodiment, the slot 50 is tapered and has a proximate width at a first 
end 52 adjacent to the open portion 46 that is greater than the width PW of the blade peg 
40, and a distal width at an opposite secood end 54 mat is substantially equal to the width 
of die blade peg 40. The open portion 46 is also somewhat larger than the head 40. Thus 
less precision is requited in portioning the blade bar 6 with respect to the ice blade 1 0, 
but as the blade bar 6 is moved forward in operating travel direction T the tapered slots 
50 bear against the blade pegs 40 and force mem into the proper position at the distal 
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ends 54 of the slots 50, where the width of the slots 50 is substantially equal to flic width 
WP of the Wade pegs 40. 

To facilitate holding the ice Wade 10 in a feed position so that the blade bar 6, mounted 

5 onfoeieeconfotionfogmachfoe2,canbemo 

a cradle 60 can be provided. One embodiment of such a cradle 60 is illustrated in Figs- 9 
and 10. The cradle 60 is attached to the floor, and a top side of the cradle 60 is operative 
tocngagefoeic* blade lOandmafotafo^^ The 
fflu^tratcd embodiment of the cradle 60 holds two iceblades, and the rear ice blade 10 is 

10 shown in the installation position IP. 

The illustrated embodiment of die cradle 60 comprises cradle pegs 62 extending upward 
fiom the cradle 60 into corresponding cradle recesses 64 defined by a lower portion of 
the ice Wade 10, as illustrated in Fig. 9. The cradle recesses 64 are offset with respect to 
15 the blade recesses 42, as illustrated in Fig. 10, and the cradle pegs 62 are mounted to 
corresponding locations on the cradle 60. The ice blade 10 is manually placed on the 
cradle so that me heads 66 of me cradle pegs 62 enter the open portions 68 of me cradle 
recesses 64, and then moved rearward wimre^tomecramc60somatthec^epcgs 
62 move to the distal ends 72 of the slots 70. The cradle pegs 60 and the cradle recesses 
20 64 are configured similar to the blade pegs 40 and blade recesses 42. such that the heads 
66 of me cradle pegs 62 engage tapered slots 70 covering apordon of the cradle recesses 
64. The configuration is the same as mat illustrated in Fig. 8 for foe blade pegs and 
recesses 40, 42. Similar to the case with the blade pegs 40 and blade recesses 42, the ice 
blade 1 0 is rrtairilaincd in the installation position IP by the heads 66 bearing against the 
25 slots 70. 

Then the ice conditioning machine 2 can then be driven over the cradle 60 and as in Fig. 
5 theblade bar 6 can be lowered to position the heads 44 of foebladepegs40infoe open 
portions 46 of foe blade recesses 42. The bottom offoe blade bar 6 lies against foe top of 
30 the ice Wade 10 and the magnets 8 exert a force holding the two together. When the ice 
ro nottionmgmachine2isfoen moved forward, sUo^ foe blade bar 6 wifo respect to foe 
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ice blade 10, to engage the blade pegs 40 in the slots 50, the ice blade 10 moves forward 
with respect to Che cradle 60 until the bock wall 80 of the cradle recess 64 contacts the 
head 66 of the cradle pegs 62* The ice "blade is prevented from moving farther ahead and 
so the blade pegs 40 move into die distal ends of the slots 50 and thus into the operating 
5 position OP. At that time the blade height control 14 is operated to raise the blade bar 6 
and ice blade 10 up so that the cradle peg heads 66 clear the cradle recesses 64, and the 
ice conditioning machine 2 is ready to work. 

To remove the ice blade 10, the process is reversed by lowering the ice blade 10 into 
1 o engagement with the cradle pegs 62, and moving the ice conditioning machine 2 rearward 
to engage the cradle pegs in the cradle recesses 64 and slots 70, whale at the same time 
moving the blade pegs 40 into the open portion 46 of the blade recesses 42. The blade 
bar 6 can then be raised, breaking the magnetic bond, until clear of the ice blade 1 0. The 
ice conditi oning machine 2 can then be maneuvered to engage the second ice blade 1 0 
15 mounted on a raised second set of cradle pegs 62 of the cradle 60 in a second installation 
position oriented substantially parallel to and in alignment with the first ice blade 10. 

Wheel guides 76 are aligned with the cradle 60 to guide the ice conditioning machine 2 , 
into pepper alignment with the ice blade 1 0 such that the blade bar 6 can be lowered to 
20 position the beads 44 of the blade pegs 40 in the open portions 68 of the cradle recesses 
64. 

The magnets 8 can conveniently be electromagnets. An electrical power source can be 
incorporated into the ice conditioning machine 2 operative to supply electrical current to 
25 the electromagnets* and a magnet control will be operative to control the electrical current 
passing from the electrical power source through the electromagnets, and to close off the 
electrical power to the electromagnets such that the magnetic attraction between the blade 
bar 6 and die ice blade 1 0 is substantially released. 

30 The foregoing is considered as illustrative only of the principles of the invention. 
Further, since numerous changes and modifications will readily occur to those skilled in 
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the art, it is not desired to limit the invention to the exact construction and operation 
shown and described! and accordingly, all such suitable changes or modifications in 
structure or operation which maybe resorted to are intended to fell within the scope of 
the claimed invention. 
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CLAIMS; 

What is claimed is: 

1. An ice conditioning apparatus comprising: 

an ice conditioning machine mounted cm wheels tor movement along an ice surface 
in an operating travel direction; 

abladebarmonnted on the ice eondmoT«rag machine; 

an ice blade defining a cutting edge on a lower front edge thereof 

a plurality of magnets attached to the blade bar and operative to exert a magnetic 
attraction on the ice blade and to hold the ice blade against the blade bar m an 
operating position such that the ice blade is oriented substantially parallel to the ice 



wherein the blade bar and ice Wade define blade guides operative to prevent sliding 
movement of the ice blade out of the operating position when the cutting edge 
engages the ice surface in die operating travel direction; 

a Wade height control operative to move the blade bar with respect to the wheels to 
move the ice blade up and down. 

The apparatus of Claim 1 wherein the blade guides are further operative to 
pnwcdrtmovememoftheieeblad^ 
tho operating position. 

The apparatus of any one of Claims 1 and 2 wherein the blade guides 
comprise a plurality of pegs extending from one of the Wadebar and ice blade into 
corresponding recesses in the other of the blade bar and ice Wade, 
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The apparatus of Claim 3 wherein the pegs and recesses ere tapered such 
that as the pegs move into the recesses, a lateral force can be exerted by a tapered 
side of the pegs against a tapered side of the recesses to move the ice blade laterally 
and when the pegs we seated in the recesses the ice blade is in the operating 
position. 

The apparatus of Claim 3 wherein: 

fhepegs comprise ahead on distal ends thereof, the heads having a width greater 
(han the pegs; and 

the recesses are elongated and each recess has a width greater than a width of the 
head and comprises an open portion at one end thereof larger than the head and a 
covered portion comprising a slot extending laterally fiom doc open portion, tire 
covered portion configured to allow the peg to pass along the slot, and allow the 
head to pass along the recess under the slot, and prevent thehead fiom passing 
thmneh the slot 

The apparatus of Claim 5 wherein the slot is tapered and has a proximate 
width at a first end adjacent to (he open portion that is greater than a width of 1he 
peg, and a distal width at an opposite second end that is substantially equal to the 
. width of the peg. 

The apparatus of Claim 6 wherein the pegs are blade pegs extending 
downward from the blade bar and the recesses are blade recesses defined by an 
upper portion of the ice blade. 

The apparatus of Claim 7 wherein the blade recesses are elongated in the 
operating travel direction and wherein the slots oxtend&rward.fiom the open 
portions of the blade recesses. 
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9. The apparatus of Claim 8 further comprising a cradle apparatus adapted 

for attachment to a floor, a top side of the cradle apparatus operative to engage the 
ice blade and maintain the ice blade in an installation position such that the ice 
condinonmg machine can be driven over the cradle apparatus and the blade bar can 
be lowered to position the heads of the pegs in the open portions of the recesses, and 
such that the ice conditioning machine can then be moved forward to engage the 
pegs in the slots and disengage the ice blade from the cradle. 

10 The apparatus of Claim 9 wherein the ice blade defines cradle recesses on 

a lower portion thereof and wherein foe cradle apparatus comprises cradle pegs 
extending upward into corresponding cradle recesses on foe ice blade. 

11. The apparatus of Claim 9 wherein: 

foe cradle pegs comprise a head on distal ends thereof the heads having a width 
greater than foe cradle pegs; and 

foe cradle recesses are elongated in foe operating travel direction and eaeh cradle 
recess has a width greater than a width of foe head of foe cradle pegs and comprises 
an open portion at one end thereof larger Than the head and a covered portion 
comprising a slot extending forward from foe open portion, foe covered portion 
configured to allow foe cradle peg to pass along foe slot, and anew foe head to pass 
along foe cradle recess under foe slot, and prevent foe head from passing through foe 
slot 

12. The apparatus of Claim 1 1 wherein foe slot is tapered and has a proximate 

width at a rear end adjacent to foe open portion that is greater than a width of foe 
cradle peg, and a distal width at an opposite forward end that ia substantially equal 
to foe width of foe cradle peg. 
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13. The apparatus of any one of Claims 9 - 12 further comprising wheel 

guides aligned with fee cradle apparatus to guide the ice conditioning machine into 

i blade bar can be lowered to 
i of fee recesses. 



14. 



15. 



The apparatus of any one of Claims 9-13 further comprising a second set 
of cradle pegs oriented to engage cradle recesses in a second ice blade such that the 
second icebladc is in a second installation position oriented substantially parallel to 
and in alignment with a first ice blade engaging a first set of cradle pegs in a first 
installation position at a distance removed from the first ice blade. 

The apparatus of Claim 14 wherein fee fin* installation position is forward 
of fee second installation position. 



16. The apparatus of any one of Claims 1 - 15 wherein fee magnets are 

electromagnets, and further comprising an electrical power source operative to 
supply electrical current to the electromagnets, and a magnet control operative to 
control fee electrical current passing from fee electrical power source through the 



electromagnets; 



17. The apparatus of Claim 1 6 wherein fee magnet control Is operative to 

close off the electrical power to fee electromagnets such that the magnetic attraction 



between 



18. A method of attaching an ice blade to an ice conditioning rnachine mounted on 
wheels for movement along an ice surface in an operating travel direction, the 
method comprising: 

attaching a blade bar to the ice conditioning machine; 



attaching a plurality of magnets to fee blade ban 
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bringing the ice blade and blade bar together such that the ice is magnetically held 
against the blade bar in an operating position oriented substantially parallel to the - 



ice 



preventing sliding movement of the ice Made out of the operating position by 
providing blade guides. 

19. Themefhod of Claim 18 further cornprisingprovidingblade guides mat are 
operative to prevent movement of the ice blade away from the blade bar when the 
ice blade is in the operating position 

20, The method of Claim 18 wherein the ice blade and blade bar arc brought together 
by holding the ice blade m an instaUation position on a cradle and maneuvering fhi 
ice conditioning machine over the cradle, and wen lowering the blade bar down 
onto the ice blade. 



21. 



Hie method of Claim 20 wherein the blade guides comprise a plurality of blade 
pegs extending down from the blade bar into correspcndmgbladetecesses defhw 
by an upper portion of the ice blade. 

22. ' The method of Claim 21 wherein: 

the blade pegs comprise ahead on distal ends thereof; the heads having a width 



the blade recesses are elongated and each blade recess has a width greater than the 
head and comprises an open portion at one end thereof larger than me head and a 
covered portion comprising a slot extending laterally from the open portion, the 
covered portion configured to allow the blade peg to pass along the slot, and allow 



GA 02437234 2003-08-12 



' the head to pass along the recess under the slot, and prevent the head from passing 
through the slot 

23. The method of Claim 22 wherein: 

the blade recesses are elongated in Ibe operating travel direction and the slots 



the slot is tape^aad-ha*aproxfoiate nridth-at ^firtrt end -adjacent totfee open 
portion that is greater than a width of the blade peg, and a distal width at an 
opposite second end that is substantially equal to the width of the blade pa© 

engage the blade pegs in the slots and disengage the ice blade fiom the cradle. 

24. The method of Claim 23 wherein the ice blade defines cradle recesses on a 
lower portion thereof and wherein the cradle comprises cradle pegs extending 
upward into corresponding cradle recesses on the ice Made. 

25. The method of Claim 24 wherein: 

die cradle pegs comprise ahead on distal ends thereof, flic heads having a width 



me cradle recesses are elongated in the operating travel direction and each cradle 
wcess has a width greater man the head and comprises an open portion at one end 
thereof larger than the head and a covered portion comprising a slot extending 
forward from the open portion, the covered portion configured to allow the cradle 
peg to pass along the slot, and allow the head to pass along the cradle recess under 
the slot, and prevent die head from passing through the slot 
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26. The method of Claim 25 wherein the slot is tapered and has a proximate width at a 
rear end adjacent to the open portion that is greater than a width, of the cradle peg, 
and a distal width at an opposite forward end that is substantially equal to the width 
of the cradle peg. 



21. 



The method of any one of Claims 18-26 wherein the magnets arc electromagnets. 
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